Background
==========

High quality healthcare depends on both technical and interpersonal effectiveness \[[@B1]-[@B3]\]. The World Health Organization recently launched a campaign for \'people and patient-centred care \[[@B4]\], representing an important shift in policy direction especially within the Asia pacific region. However, a key practical issue is how best to define and measure patient-centred care. A recent systematic review found a large range of measures that at least partially capture this \[[@B5]\]. Empathy is considered a basic component of the therapeutic relationships and as such is central to patient-centred approaches \[[@B6],[@B7]\]. Empathy is known to enhance a number of patient outcomes, and theory-based modeling suggests both direct and indirect effects \[[@B6]\]. Empathy is thus an important determinant of quality of care \[[@B6]-[@B9]\], is influenced by contextual factors such as continuity of care and the available time in the clinical encounter \[[@B9]-[@B11]\], and varies significantly between individual clinicians \[[@B9]-[@B11]\].

The Consultation and Relational Empathy (CARE) Measure is a patient-rated experience measure (PREM) developed in the United Kingdom \[[@B7]-[@B9]\] which has been extensively validated \[[@B7]-[@B13]\] and shown to be highly reliable in differentiating between doctors \[[@B9]-[@B11]\].

Recent qualitative work explored patients\' views on \'good consultations\' in primary care in Hong Kong \[[@B14]\] and the key themes mapped closely on to the items in the CARE Measure. We have subsequently carried out extensive work on the translation of the CARE measure into Chinese, and presented preliminary evidence of reliability and validity on 253 primary care patients in Hong Kong \[[@B15]\].

The primary aim of the current study was to determine the reliability of the Chinese version of the CARE Measure in terms of effectively discriminating between doctors by using G-theory analysis \[[@B16],[@B17]\]. A secondary aim was to confirm our recent preliminary findings on reliability and validity on a larger sample of patients \[[@B15]\].

Methods
=======

A cross-sectional study using a questionnaire which included the Chinese CARE Measure was conducted between July 2008 and February 2009 in primary care clinics in the public health care system run by the Hospital Authority (HA) in Hong Kong. Training in family medicine in Hong Kong is not compulsory, but those who embark on training receive two years of basic training in hospital clinics followed by two years of training in community clinics (basic trainee). They can then sit the fellowship exam of the Hong Kong College of Family Medicine (fellows). Those who pass the fellowship exam then proceed to two further years of higher training to receive the title of specialist in family medicine.

Setting
-------

Twenty primary care doctors agreed to take part from 5 different General Out Patient Clinics (GOPCs) of the New Territories East Cluster (NTEC), which is a geographical region of health facilities of the Hospital Authority serving 1 million people. The senior doctors and nurses in charge of the clinics agreed to the study. Consent was also obtained from each doctor whose patients were to be recruited into the study. Confidentiality was assured to the doctors (their names were not recorded or known to the research staff, instead each doctor was given a number).

The 20 doctors were a mixture of non-trainees (4), basic trainees (5), fellows (10) and specialists (1) in family medicine, with a range of years of experience (3 to more than 30 years). Six of the twenty doctors were female. Eleven of the doctors were based in a single clinic close to the main teaching hospital in the cluster. The other 9 doctors were distributed evenly across the remaining 4 clinics (2-3 per clinic). Twenty student helpers (mostly medical students) were used to assist in the recruitment of patients and completion of questionnaires.

Consecutive patients (aged 18 or over) were approached in the clinics immediately after the consultation by the student helpers and invited to take part.. Written and verbal information was given to each patient including that the questionnaire was anonymous, responses would be treated in strictest confidence and that no information that they gave would be seen by any of the doctors or other clinic staff. The questionnaire was self-completed whenever possible but if necessary, the student helpers could provide assistance when required and this was recorded on the questionnaire. Patients who did not speak Cantonese as their first language were read the questions by the helpers in Mandarin or English depending on which language the patient spoke.

The completed anonymous questionnaire was then placed in a sealed envelope by the patient after completion and put into a sealed \'ballot box\'.

Patient Questionnaire
---------------------

In addition to the Chinese CARE measure, the patient questionnaire also collected information on the reason for the encounter (\'new problem\', \'long-standing problem\' or \'both new and old problems\'), type of problem discussed (physical, psychological, social, administrative), how many problems were discussed, if the patient was seen by their usual doctor, how well the patient knew the doctor and approximately how long the consultation lasted. Self-assessed general health over the previous 12 months, and any long-term illness, health problem or disability, was recorded. Number and type of chronic diseases were also recorded. All these variables have previously been used in research into the CARE Measure \[[@B9],[@B18]\] including our recent work on the Chinese CARE measure \[[@B15]\].

After the 10 CARE Measure items, the questionnaire asked \'For the problem(s) you were seeing the doctor about today, are the doctors\' attitudes and skills listed above \[in the CARE Measure\] important to you?\' Respondents were invited to tick one of four responses\--\'not important\', \'of minor importance\', \'moderately important\' and \'very important\'. The questionnaire then listed the 10 CARE Measure items again and asked respondents to indicate how relevant each item was to them when consulting a primary care doctor, with response options of \'yes\', \'no\' and \'neutral\'. Again these questions have been used successfully before in our pilot work on the Chinese CARE Measure \[[@B15]\].

Data were obtained from the Hospital Authority on the age and gender distribution of all patients attending GOPC clinics over a 12-month period (April 2008-April 2009) so a comparison could be made with the characteristics of the patients who actually participated in the study.

Ethical issue
-------------

Ethical approval was obtained from the NTEC ethics committee of the HA.

Data Analysis
-------------

Descriptive analysis was performed on patient and consultation characteristics. The relevance of the CARE Measure to patients was assessed from their views on its importance overall and importance of each item and by the number of missing and \'not applicable\' scores recorded \[[@B9]-[@B11]\].

The ten questions in the CARE Measure are rated on a 5-item response scale from \'poor\' to \'excellent\' by patients in response to the question \'How was the doctor at?\' (e.g. item 1: making you feel at ease\') with a score of 1 for \'poor\' and 5 for \'excellent\'. The total score is then calculated by adding up the ten item scores (and can range from 10 to 50). If responses contained missing values or \'not applicable\' we re-calculated total score by calculating the average item score and multiplying by 10. Although there are many ways to deal with missing data \[[@B19]\] we have previously shown that this method of dealing with missing or \'not applicable\' responses gives similar total scores compared with other approaches such as excluding questionnaires with any missing or \'not applicable\' and has the advantage of maximizing sample size \[[@B9]-[@B12]\].

Psychometric properties of the CARE measure were examined to confirm earlier findings \[[@B15]\] on a larger sample. The key analysis was the reliability of the measure both in terms of internal reliability and inter-rater reliability (the number of questionnaires required per doctor to attain a reliable score on each doctor) so that the ability of the measure to effectively discriminate between doctors could be ascertained. The reliability (overall, inter-patient and internal consistency) of CARE was assessed using generalisability theory (using urGENOVA software) \[[@B16],[@B17]\]. In each case, doctor was the facet of differentiation (i.e. object of measurement). Raters (patients) were nested within physician. All formulae and variance components are available from the authors upon request. Decision (D) studies were conducted to determine the number of observations required to achieve a reliability of 0^.^8 \[[@B17]\].

The remainder of the statistical analysis was carried out using SPSS software. Differences between groups were analysed by using appropriate parametric and non-parametric tests, and correlations were measured with Spearmann\'s rho. The latter was chosen in preference to Pearson\'s correlations as many of the variables included in the correlations were non-parametric. Muli-linear regression analysis was performed using the stepwise approach.

Results
=======

Patient characteristics
-----------------------

984 patients took part in the study, with an average response rate of 84% (range 57% to 98% per doctor). The number of patients participating per doctor ranged from 45 to 51. Table [1](#T1){ref-type="table"} shows the characteristics of the participating patients. The gender and age group distribution of the participating patients (table [1](#T1){ref-type="table"}) was very similar to that of all patients attending GOPC clinics in the New Territories East Cluster in the previous year (out of 420,295 patients aged 18 years or above who had attended in the previous year, 57% were female, 13% were aged 18-44 years, 49% were aged 45 - 65 years, and 38% were aged above 65 years). Participating patients were mainly married, with limited educational levels and on low to medium incomes (table [1](#T1){ref-type="table"}). In terms of ethnicity, 955 out of the 984 (97.3%) spoke Cantonese as their first language (1% spoke Mandarin and 1.7% \'other\').

###### 

Demographic data of participating patients

                                       n (%)
  ------------------------------------ -------------
  **Age group**                        
   18-44 years                         135 (13.8%)
   45-65 years                         462 (47.2%)
   \> 65 years                         381 (39.0%)
  **Gender**                           
   Male                                426 (43.3%)
   Female                              552 (56.1%)
  **Marital status**                   
   Single                              83 (8.4%)
   Married/Cohabitant                  768 (78.0%)
   Separated                           5 (0.5%)
   Divorced                            26 (2.6%)
   Widowed                             78 (7.9%)
  **Education level**                  
   No education                        146 (14.8%)
   Primary school level                344 (35.0%)
   Secondary school level              410 (42.7%)
   Tertiary education                  60 (6.1%)
   Others                              8 (0.8%)
  **Monthly household income (HKD)**   
   On CSSA (welfare)                   47 (4.8%)
   ≤ \$5000                            136 (13.8%)
   \$5000-10000                        152 (15.4%)
   \$10001-20000                       190 (19.3%)
   \$20001-30000                       117 (11.9%)
   \$30001-40000                       47 (4.8%)
   \$40001-50000                       15 (1.5%)
   \$50001-60000                       7 (0.7%)
   ≥ \$60001                           8 (0.8%)
   Not sure                            254 (25.8%)

Table [2](#T2){ref-type="table"} shows the chronic disease profiles of attending patients. Over 80% of patients reported a chronic disease, most commonly hypertension, diabetes, and high cholesterol. More than half of those with a chronic disease had multimorbidity (2 or more conditions). The majority of patients assessed their general health over the last 12 months as fair.

###### 

Patients disease profiles and self-reported health status

                                           n (%)
  ---------------------------------------- -------------
  **Disease**                              
  Hypertension                             535 (54.3%)
  Diabetes                                 228 (23.2%)
  High cholesterol                         104 (10.6%)
  Angina/heart attach                      38 (3.9%)
  Stroke/mini-stroke                       27 (2.7%)
  Heart failure                            9 (0.9%)
  Chronic bronchitis/Asthma                46 (4.6%)
  Kidney disease                           36 (3.7%)
  Back problems                            40 (4.1%)
  Arthritis                                93 (9.5%)
  Liver disease                            14 (1.4%)
  Cancer                                   13 (1.3%)
  Eczema/psoriasis                         44 (4.5%)
  Anxiety/depression                       16 (1.6%)
  Irritable bowel syndrome                 6 (0.6%)
  Migraine                                 1.3 (1.3%)
  Others                                   144 (14.4%)
  **Multimorbidity**                       
  No chronic diseases                      163 (16.6%)
  1 chronic disease                        400 (40.7%)
  2 chronic diseases                       286 (29.0%)
  \> 2 chronic diseases                    135 (13.7%)
  **Limits daily activities**              
  Yes                                      315 (32.5%)
  **General Health over last 12 months**   
  Very Bad/Bad                             142 (14.5%)
  Fair                                     523 (53.2%)
  Good/Very Good                           318 (32.3%)

Consultation characteristics
----------------------------

Table [3](#T3){ref-type="table"} shows the consultation characteristics of the participating patients. The reason for attendance was mainly for physical problems with few attending for psychological or other problems. Three out of four patients were attending for treatment of chronic conditions (with or without a new problem). Most patients (56%) only discussed one problem in the consultation (mean 1.57 (SD 0.71)/median 1.0), consultations lengths averaged 5.5 (SD2.94)/median 5.0 minutes and continuity of care (on a five point scale from 1 to 5) was rare and only 10% of patients felt they knew the doctor quite well (4) or very well (5) with a mean of 1.7 (SD1.09)/median 1.0.

###### 

Consultation characteristics

                                     n (%)
  ---------------------------------- -------------
  **Reason for consultation**        
   Physical problem                  973 (98.9%)
   Psychological problem             11 (1.1%)
   Social problem                    2 (0.2%)
   Administrative issue              14 (1.4%)
   Others                            6 (0.6%)
  **Number of problems discussed**   
   One                               550 (55.9%)
   Two                               301 (30.6%)
   Three or more                     128 (13.0%)
   Mean (SD)/Median                  
  **Nature of the problem**          
   New (acute) illness               241 (24.5%)
   Old (chronic) illness             640 (65.0%)
   Both old and new                  98 (10.0%)
  **Duration of consultation**       
   \< 3 minutes                      72 (7.4%)
   3-5 minutes                       638 (65.4%)
   6-8 minutes                       102 (10.5%)
   9-10 minutes                      136 (13.9%)
   11-15 minutes                     23 (2.4%)
   \> 15 minutes                     5 (0.5%)
   Mean (SD)/Median                  
  **Continuity of care**             
   Yes, usual doctor                 237 (24.1%)
   Not the usual doctor              450 (45.7%)
   No usual doctor                   290 (29.5%)
   *Knows the doctor:*               
   Not at all well                   649 (66.5%)
   Not well                          144 (14.8%)
   Neutral                           86 (8.8%)
   Quite well/Very well              97 (10.0%)
   Mean (SD)/Median                  

Patients\' views on the importance of the CARE Measur*e*
--------------------------------------------------------

The importance of the CARE Measure overall to patients was recorded in 979 patients out of the 984 (5 missing values). 924 out of 979 (94.4%) of the patients felt that the attitudes and skills of doctors as described in the CARE Measure were important to their current consultation (57.6% responded \'of moderate importance\', and 36.6% responded \'very important\'. within the CARE Measure were important). Less than 1% of patients felt that the attitudes and skills were \'not important\'.

Patients\' views on the importance of each individual CARE Measure item to their current consultation are shown in table [4](#T4){ref-type="table"}. The percentage of patients recording \'important\' ranged from 83.7% to 98.0%.

###### 

Patients\' views on the importance of individual CARE Measure items

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  CARE Measure item:                                       Patients\' views on the importance of CARE Measure items in the current consultation n (%)               
  -------------------------------------------------------- -------------------------------------------------------------------------------------------- ----------- -------------
  Item 1\                                                  938 (96.2%)                                                                                  17 (1.7%)   20 (2.1%)
  **Making you feel at ease \...\...**                                                                                                                              

  Item 2\                                                  918 (94.0%)                                                                                  32 (3.3%)   27 (2.8%)
  **Letting you tell your \"story\" \...\...**                                                                                                                      

  Item 3\                                                  958 (98.0%)                                                                                  11 (1.1%)   9 (0.9%)
  **Really listening \...\...**                                                                                                                                     

  Item 4\                                                  816 (83.7%)                                                                                  72 (7.4%)   87 (8.9%)
  **Being interested in you as a whole person \...\...**                                                                                                            

  Item 5\                                                  897 (91.8%)                                                                                  36 (3.7%)   44 (4.5%)
  **Fully understanding your concerns \...\...**                                                                                                                    

  Item 6\                                                  929 (95.2%)                                                                                  20 (2.0%)   27 (2.8%)
  **Showing care and compassion \...\...**                                                                                                                          

  Item 7\                                                  943 (96.7%)                                                                                  13 (1.3%)   19 (1.9%)
  **Being Positive \...\...**                                                                                                                                       

  Item 8\                                                  945 (97.1%)                                                                                  14 (1.4%)   14 (1.4%)
  **Explaining things clearly**                                                                                                                                     

  Item 9\                                                  886 (91.1%)                                                                                  31 (3.2%)   56 (5.8%)
  **Helping you to take control \...\...**                                                                                                                          

  Item 10\                                                 815 (83.7%)                                                                                  56 (5.7%)   103 (10.6%)
  **Making a plan of action with you \...\...**                                                                                                                     
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The proportions of patients with \"not applicable\" responses to the CARE Measure items ranged from 0.3% for item 7 (\"being positive\") to 21.5% for item 10 \"Making a plan of action with you\" with an average of 5.7% across all ten items (see figure [1](#F1){ref-type="fig"}). The number of missing values ranged from 0.1% to 0.5% with an average of 0.2% (results not shown).

![**Percentage of \'not applicable\' response to CARE measure items**.](1471-2296-12-43-1){#F1}

CARE Measure scores
-------------------

The mean CARE measure score across the 984 patients was 34.6 (SD 8.75) with little skew or kurtosis (skew -0.51; kurtosis -0.55) and a median of 35.0. Scores ranged from 10 (minimum possible score) to 50 (maximum possible score).

The distribution of responses across each item within the CARE measure was reasonably normal, with an average of 18.5% of patients recording \'poor\' or \'fair\' responses (ranging from 12.3% for item 7 \"Being positive\" to 28.2% for item 4 \"Being interested in you as a whole person\") up to an average of 16.1% recording \'excellent\' (ranging from 10.4% for item 10 \"making a plan of action\" to 21.6% for item 8 \"Explaining things clearly\"). Thus there was no evidence of any ceiling effects (full results not shown).

Factors influencing CARE Measure scores
---------------------------------------

We examined CARE Measure scores according to the different patient characteristics shown in table [1](#T1){ref-type="table"}. Age had a very weak positive correlation with CARE Measure scores (Spearman\'s rho 0.104, p = 0.001) whereas gender, marital status, educational level, and family income had no significant associations with CARE Measure scores (results not shown).

We also examined CARE Measure scores according to patients\' disease and health characteristics (as shown in table [2](#T2){ref-type="table"}). Because the number of patients with single diseases was limited and many single diseases had small sample sizes, we did not explore this on a disease by disease basis. However, patients with one or more chronic diseases (of any type) had higher CARE Measure scores than those with no chronic diseases; mean 34.8 (SD 8.7), versus 33.3 (SD 9.0) respectively, p = 0.049. Multimorbidity (number of chronic diseases within an individual) had no effect on CARE Measure score, but self-reported health over the last 12 months was significantly but weakly correlated with CARE measure scores, with those reporting poorer health having lower CARE measure scores (Spearman\'s rho 0.155, p \< 0.001).

In terms of consultation characteristics (table [3](#T3){ref-type="table"}) and CARE scores, we found significant but weak associations between CARE score and self-reported consultation length (Spearman\'s rho 0.128, p \< 0.001), knowing the doctor (Spearman\'s rho 0.103, p \< 0.001), and the number of problems the patient discussed (Spearman\'s rho 0.073, p \< 0.05). The nature of the problem also had a significant effect on CARE score, with patients consulting with a new problem having a lower score than those consulting about an old problem; 32.7 (SD 8.3) versus 35.1 (SD 8.8), respectively, p \< 0.001.

Because many of the variables found to be significantly associated with CARE measure scores were themselves significantly inter-related (for example age and self-reported health), we performed step-wise multi-linear regression analysis to identify the factors that independently predicted CARE scores, and the relative contribution of these to the variation in scores. Age, self-reported health, knowing the doctor, number of problems discussed, and self-reported consultation length were entered into the model as continuous variables, and chronic disease (or not) and nature of problem (new or old/new and old) were entered as binary variables. Four variables emerged as independent predictors of CARE Measure score (table [5](#T5){ref-type="table"}), with an overall model r-squared of 0.083 and adjusted r-squared of 0.079. These four factors were general health, knowing the doctor, self-reported consultation length, and whether consulting for a new or old problem.

###### 

Multiple regression analysis of factors associated with CARE Measure scores

  Variable                   Effect estimate (un-standardised beta)   95% Confidence intervals   Significance level   R square change
  -------------------------- ---------------------------------------- -------------------------- -------------------- -----------------
  General Health             2.311                                    1.577 to 3.046             P \< 0.001           0.027
  Knowing the doctor         1.104                                    0.605 to 1.603             P \< 0.001           0.029
  Consultation length        0.338                                    0.154 to 0.522             P \< 0.001           0.015
  Acute or chronic problem   2.208                                    0.957 to 3.460             P \< 0.01            0.012

Step-wise regression was performed with CARE measure score as the dependant variable and the following independent variables; age, self-reported general health over the last 12 months, knowing the doctor, number of problems discussed, and consultation length were entered into the model as continuous variables, and chronic disease (or not) and nature of problem (new or old/new and old) were entered as binary variables.

Reliability of CARE measure: G-Theory analysis
----------------------------------------------

A key aim of the present study was to determine the effectiveness of the Chinese-CARE Measure in discriminating between doctors, and the results of the G-Theory analysis on this are shown in table [6](#T6){ref-type="table"}. As expected, the reliability of the measure increased with the number of raters (patients) per doctor. The results indicate that the measure overall was able to discriminate effectively between the doctors with a feasible number of patient ratings per doctor. For a given number of patients per doctor, the reliability co-efficient was slightly higher for the non-family doctor group (non-trainees and basic trainees) compared with the family doctor group (fellows and specialist in family medicine) but even for the latter a reliability of 0.8 was achieved with less than 30 patients per doctor.

###### 

Reliability of the Chinese CARE Measure in differentiating between doctors (G-Theory)

  Number of patients per doctor   Reliability (all doctors)   Reliability (non-family doctors)   Reliability (family doctors)
  ------------------------------- --------------------------- ---------------------------------- ------------------------------
  1                               0.18                        0.38                               0.16
  10                              0.77                        0.84                               0.64
  15                              0.82                        0.88                               0.71
  20                              0.85                        0.90                               0.76
  30                              0.89                        0.92                               0.81
  40                              0.90                        0.94                               0.84

The internal reliability (Cronbach\'s alpha) of the measure was also high at 0.95 in both groups.

Doctors mean CARE measure scores ranged from 24.1 to 45.9 and were normally distributed (Figure [2](#F2){ref-type="fig"}). Mean CARE measure score was correlated significantly with grade (Spearman\'s rho 0.493, p \< 0.05), with non-trainees having the lowest scores, basic trainees in family medicine having intermediate scores, and fellows of family medicine having the highest; mean CARE scores 29.9 (SD 3.99), 33.9 (SD 4.61) and 36.8 (SD 4.46), respectively, p = 0.055). Gender, years working as a medical officer, and clinic setting were not significantly related to doctors mean CARE scores (results not shown).

![**Distribution of doctors\' mean CARE measure scores**.](1471-2296-12-43-2){#F2}

Discussion
==========

Empirical research and theoretical analysis has shown clinical empathy to be an important determinant of quality of care \[[@B6],[@B7]\] which varies significantly between physicians \[[@B9]-[@B11]\]. The Chinese-version of the CARE Measure has been previously shown to capture patients\' views on physician empathy \[[@B14]\] in a valid and reliable way \[[@B15]\]. The primary aim of the present study was to determine the reliability of the Chinese-version of the CARE Measure in differentiating between doctors in a primary care setting. We achieved this by collecting data on almost one thousand patients attending twenty doctors with differing levels of training in family medicine in 5 public clinics in Hong Kong. Given the high response rate (84%) and the close agreement between the age and gender distribution of participating patients compared with all patients attending the clinics over the previous year, it seems likely that this was a highly representative patient sample. The patients attending the public primary care clinics were generally middle-aged to elderly, most had one or more chronic physical diseases, and were mainly consulting about these conditions. These patient characteristics also generally agree with our recent findings from a smaller sample in the same setting \[[@B15]\].

Patients viewed the attitudes and skills reflected in the Chinese-CARE measure items as being highly relevant to their current consultation, and rated each item highly in terms of importance. These ratings of importance are similar to, but slightly higher than, our previous findings on a smaller sample in the same setting \[[@B15]\]. The relevance of the items in the measure was also reflected by the low number of missing values and \'not applicable\' responses overall. However, again in line with our previous findings \[[@B15]\] there was some variation between items, with items 4 (whole-person approach) and 10 (shared plan of action) having the highest percentages of \'not applicable\' responses and the lowest ratings of importance. This may relate to low expectations of both holistic care and involvement in decisions by patients in this setting in Hong Kong \[[@B14],[@B15]\]. Further work is required on the Chinese-CARE measure in other primary care settings (such as the private general practice and family medicine setting, and the traditional Chinese Medicine system) to see if the pattern is the same or different with the public system.

The reliability of the Chinese-CARE Measure as determined by G-Theory analysis showed high internal reliability, and high inter-rater reliability, indicating that the measure does indeed effectively and reliably differentiate between doctors. For doctors trained in family medicine a reliability of over 0.80 was achieved with ratings from 30 patients per doctor. For non-family medicine trained doctors the sample size required per doctor was even less. This makes the Chinese-CARE Measure highly feasible as a tool to measure performance at doctor level, given that the collection of data from 30 patients is not an onerous task.

Relevance to literature
-----------------------

The reliability of the original (English version) of the CARE measure has also been demonstrated using G-Theory in both primary and secondary care settings \[[@B9]-[@B11]\]. In these UK studies, 40-50 patients were required per doctor to attain a reliable CARE Measure score whereas in the present study highly reliable scores were attained in the family doctor group with somewhat fewer (around 30) patients per doctor. As indicated in the results, the level of training in family medicine correlated positively and significantly with mean CARE Measure scores at doctor level. In our previous work in the UK, our reliability studies on the CARE Measure have only compared doctors of the same grade, i.e., fully qualified general practitioners \[[@B9]\], GP registrars \[[@B20]\], or consultant specialists \[[@B10],[@B11]\].

The high relevance of the Chinese-CARE measure to patients supports our previous research in Hong Kong \[[@B14],[@B15]\]. Similar findings have been reported for the original CARE measure in the UK \[[@B8],[@B9]\]. The factors associated with the Chinese-CARE Measure scores also accords with our previous smaller study in Hong Kong, in that a weak but statistically significant positive effect of self-reported consultation length and continuity (knowing the doctor well) on Chinese-CARE measure scores were demonstrated in both studies \[[@B15]\]. However, in the present study, multi-regression analysis also showed an association with general health and whether the patient consulted for an acute or chronic problem. The associations with time (whether reported by the patient or measured by the doctor) and continuity have been demonstrated previously in UK studies \[[@B9]-[@B11]\], whereas effects of general health and nature of problem (acute or chronic) have not been found \[[@B9]\]. Further work is required to explore the reason behind these associations in the Hong Kong setting. However, it is important to note that the explanatory power of the model was low in the present study, with all four factors combined (time, continuity, general health, acute or chronic problem) explaining less than 9% of the variation in Chinese-CARE measure scores. Thus case-mix issues are likely to be relatively unimportant when comparing scores across different doctors using the Chinese-CARE Measure.

Strengths and weaknesses
------------------------

An important strength of the present study was that we attained high response rates amongst patients and participants were representative of patients attending the GOPC clinics. We were also able to collect almost 50 Chinese-CARE Measure scores for all participating doctors. The number of doctors who took part was sufficient to detect major differences in CARE Measure scores between doctors with a high degree of reliability.

An additional strength is that this study builds on previous studies on the relevance of the measure to Chinese patients \[[@B14],[@B15]\], and further supports the reliability and validity of the Chinese-CARE Measure.

Limitations of the study include the fact that patients were recruited on a consecutive basis rather than randomly, although as we have shown, their characteristics were similar to the total population of patients attending the clinics in the preceding year. Also only 20 doctors of differing levels of training in family medicine took part, so whether the differences found between those with and without family medicine training are generalisable cannot be established and further work is required on a large, representative sample of doctors to explore this finding further. Although, the gradient in mean Chinese-CARE Measure scores per doctor associated with level of training suggests the value of training in family medicine in this primary care setting, future work is required to establish this on a larger sample and with more advanced statistical methods such as multi-level modelling to account for potential cluster effects (which was beyond the scope of the present study). Given that most patients have long-term conditions, this finding could have considerable policy relevance at a time when the Hong Kong Government is actively promoting the primary care management of long-term conditions, based around a family doctor model.

Conclusions
===========

The reliability of the Chinese-version of the CARE Measure in differentiating between doctors in a primary care setting in Hong Kong was assessed. The measure effectively differentiates between doctors with a feasible number of patient ratings per doctor. Doctors\' mean CARE Measure scores were positively correlated with level of training in family medicine. We conclude that the Chinese-CARE Measure is an acceptable, feasible tool to differentiate between doctors interpersonal competencies.
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